Void swelling induced in austenitic alloys is closely related to Ni content(1) (2) . It has been reported in a previous paper(3) that the magnitude of swelling in austenitic Fe-Cr-Ni alloys at high temperatures depends on the stability of void embryos, and also on density and climbing rate of the dislocations during the irradiation.
Segregation of solute atoms around the void embryo induces strain field and stabilizes the embryo. The void embryos with strain field contrast have been observed in Type 316 stainless steel, while no strain field contrast was seen around the embryos in Hastelloy-X.
The stabilized void embryos in the stainless steel grow easily to stable voids during irradiation at high temperatures (>550-C) wherein only a few voids were seen in Hastelloy-X.
The behavior of dislocations produced during the irradiation is also different between the alloys. For example, the dislocations generated in Hastelloy-X irradiated at 550-C are almost immobile in contrast strinkingly with those in the stainless steel. The low climbing rate of dislocations in Hastelloy-X is considered to be caused by oversized substitutional solutes and/or precipitates along the dislocations which modify the stress field of the dislocations so as to reduce the drift flow of point defects (3) .
In the present paper, the damage structure in the high-purity alloys corresponding to Type 316 stainless steel and Hastelloy-X has been investigated to clarify the role of constitutional host atoms, not of minor elements, in the void swelling of the austenitic Fe-Cr-Ni alloys. _ * Tokai-mura , Ibaraki-ken. The specimens were irradiated in the temperature range of 300~600-C to about 30 dpa with 1 MeV electrons in a JEM-1000D HVEM. The average electron flux at the central area of irradiation was about 5X1019 e/cm2, which corresponds to the damage rate of 2x10-3 dpa/sec. The temperature of the specimen was deduced from the prior calibration of the temperature-power characteristic of the specimen holder. The thickness of the specimen in electron irradiated area was estimated by counting the equal thickness fringes at grainboundary or from the edge of the specimen.
II.EXPERIMENTAL PROCEDURE

Z. EXPERIMENTAL RESULTS
Voids produced in HP12Ni alloy by electron-irradiation to about 30 dpa are shown in Photo. 1, as a function of irradiation temperature. The void number density decreases from about 1 x 105/cm3 to about 1 x 1014/cm3 with increasing the irradiation temperature from 370 to 600-C, while the average void diameter slightly increases with increase in the irradiation temperature up to 550-C. The average void diameter in the specimens irradiated to about 30 dpa is smaller than 500 A at temperatures below 550-C, while it increases steeply to be about 1,000 A with rising the irradiation temperature to 600-C. The maximum swelling was found to be about 2% in the specimen irradiated to 30 dpa at 600-C. nucleated rather continuously grow rapidly to move out from the specimen surface and/or move to unirradiated region during the irradiation up to a damage level of about 10 dpa. When the electron dose exceeds the damage level, the dislocation density increases steeply to about 1010/cm2.
In the case of HP5ONi alloy, no voids were observed when the irradiation was made at temperatures above 450-C. The damage structure at 450-C is shown in Photo. 5, as a function of electron dose. The voids were observed to form after a long incubation dose of about 10 dpa. Both the void diameter and number density in the alloy were very small compared to those in HP12Ni alloy irradiated at the equivalent condition. Dislocation loops generated at an early stage of the irradiation grow to interact with each other forming dislocation networks during prolonged irradiation. 
IV. DISCUSSION
Voids could not be observed in HP5ONi alloy electron-irradiated at temperatures above 450-C, whereas the voids are formed in HP12Ni alloy irradiated in the temperature range of 370~600-C.
Moreover, the void embryos generated in the HP12Ni alloy at the irradiation above 450-C have strain field contrast. The facts suggest that the voids in the alloys can not nucleate at higher temperatures where vacancy concentration is low, unless void embryos are stabilized by the segregation of an alloying element to have strain field contrast around them ; the void embryos with strain field contrast in HP12Ni alloy grow to be stable voids at temperatures above 450-C. A similar situation has been found in Type 316 stainless steel"' and Hastelloy-X(3) ; the void embryos with strain field contrast in the stainless steel grew easily to be stable voids whereas such void embryos could not be observed in Hastelloy-X. It can, therefore, be concluded that the strain field around the void embryos occurs in Fe-base alloys but not in Ni-base alloys regardless of the purity of alloys. Furthermore, the strain field is considered not to be caused by the segregation of minor elements around the voids but to be attributable to a major constitutional element.
According to Okamoto & Wiedersich(5), undersized solute atoms knocked out from lattice sites during irradiation are more readily accommodated in interstitial sites than oversized atoms, while the oversized atoms have a preference for substitutional sites. This will cause the ratio of undersized solutes to oversized ones comprising to interstitial flux to exceed the ratio of their average concentrations, and thus, result in an enrichment of undersized solutes near the void surface. At the same time, oversized solutes tend to be depleted from the void surface by vacancy migration. Since the atomic size of Ni is the smallest among Fe, Cr and Ni, the Ni atom has a negative volume size factor in the Powell & Russell(8) . With increase in the irradiation temperature, the vacancy supersaturation rate, and hence, the void nucleation rate decrease.
Thus, the voids in the ternary Fe-Cr-Ni alloys could not nucleate during the irradiation at high temperatures (=500-C), unless void embryos were stabilized with Ni atom segregation. This is the case for voids in HP5ONi alloy ; the voids surely nucleate during the irradiation at lower temperatures wherein the vacancy supersaturation rate is sufficiently high. The stabilization of void embryos is, therefore, essential for void nucleation in the ternary Fe-Cr-Ni alloy irradiated at high temperatures (=500-C). Compared the mobility of dislocations produced in HP12Ni alloy with that in 316 stainless steel, and also in HP5ONi alloy with in Hastelloy-X, the dislocations are more mobile in high purity alloys than in corresponding commercial alloys. The fact indicates that the minor elements decrease the mobility of dislocations in the alloys. Furthermore, the fact that the dislocation is more mobile in 316 stainless steel than in Hastelloy-X, and also more mobile in HP12Ni alloy than in HP5ONi alloy shows that the major constitutional compositions also affect the mobility of dislocations.
According to Norris(9), oversized solute atoms poison the dislocations so as to decrease the climbing rate of dislocation. In the ternary Fe-Cr-Ni alloys, the solubility of interstitial solute carbon may decrease with increase in Ni content, which results in low mobility of dislocations in high Ni alloys as discussed in the previous paper(3). In addition, the oversized substitutional solute Cr may decrease the strain field of dislocations in high Ni alloys. The effect of Cr is stronger in higher Ni content alloys, since the size factor of Cr increases with increase in Ni cnntPnt-
V. CONCLUSIONS
The electron-irradiation studies on highpurity Fe-Cr-Ni austenitic alloys allow the following conclusions regarding the nucleation and growth of voids in the alloys.
(1) Swelling is larger in Fe-based HP12Ni alloy than in Ni-based HP5ONi alloy, especially at high temperatures (=500-C), wherein the void embryos in HP12Ni alloy have strain field contrast, while no strain field contrast was observed in HP5ONi alloy.
(2) Segregation of undersized Ni solutes, which induces the strain field, stabilizes void embryos in the Fe-base alloy. The stabilization dose not occur in the Ni-base alloys, which results in extremely low void number density in the alloy at the high temperature irradiation.
(3) The climbing rate of dislocations is larger in Fe-base alloy than in Ni-base alloy, which causes larger voids in the Fe-base alloy compared with the Ni-base alloy at equivalent irradiation.
(4) The swelling behaviors in the highpurity alloys examined are very similar to that of corresponding commercial Type 316 stainless steel and Hastelloy-X.
